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A microphone and a method for its manu&cture. 

5 The invention relates to a microphone component comprising a piezoelectric 

transflexural diaphragm element, a signal interfece element, support elements and a 
mechanically protective front surBioe. 

Kfierophones are knoivn, in which the transducing element is a compound diaphragj 
1 0 giving an electrical output when exposed to bending. This may be obtained in the 
form of what has been termed a piezodectric transflexural diaphragm, which is in 
fact a veiy thin piezoelectric layer, one side of which is usually bonded to a metal 
diaphragm and which has a metal toycr deposited on the other side. This laminate 
team to shear stresses In the piezoelectru: layer occuring when the diaphragm is bent 
15 inwards and outwards by generating a voltage difference between^be metal 
diaphragm and the metal deposit. 


i: 
1* 


A microphone for aiiborac sound is usually piotected by b«ing enclosed in a housing 
with a protective grille. When a microphone of construction ouUined above i$ 
20 used in direct contact wifli a surfece^ such as the sWn of a body, the bodUy sounds of 
which are to pidcedmp, there is no ^stance to protect the diaphragm from being hit 
by objects. It is one object of the invention to provide a protection for sudi 
I microphones that vwll prevent the piezoelectric layer from cracking. 

I 25 A microphone is usually regarded as an escpensive tiansducer with a long service life. 

In case it is used in disposable appHcatioDS. such as in surgery, where sterilization U 

I requffed, this is normally solved by enclosing the microphone in a disposable sleeve, 

i which is discarded afker use. However, this approach requires surreal assistantji to 

handle small items at atime where their attenUon could potenliallx be required for 
30 more urgent matters. There would hence be a need for a disposable microphone, and 
this is a fhrther purpose of the invention. c 

Normally, the connection to a trensfesoiral diaphragm element is perfomed by spot 
welding or soldering to the metal diaphragm and soldering to the metal layer, in 


I 
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particular in those applications where the transfloatral diaphragm element is used as 
a piezo-buzzer. When the transflejoiral diaphragm element is used as an. input deivice 
it is veiy important that electrical poise signals are not tigected in the circuit, and this 
can only be obtained by Iceeping the connect leads v&y close togethei-. In 

5 appiieations where it is important to have a disposable or one-tim«5-use unit, the 
manufeaure of such units must be m volume, with as small cyclfr4imes as possible. 
In such circumstances, operations such as soldering, cuttiiig to spea&o lengths, 
insulating, «nd eomwcdng »»«> nther end of the connecting wires to the interfece leads 
must be r^arded as very tlme<consuming, and this tracfiUonal method of 

10 manu&cture does not ensure that the closeness of the leads is maintained. It is a 
fiirther object of the invention to provide an efficient method for the manu&ctuie of 
such a microphone. 

The above objects are fulfiUed hi a ndcrcphone component according to the 
15 invention, which is particular in that the signal interface element is a printed circuit 
with a stiffness below that of the piezoelectric transflexural diaphragm dement, and ; 
in that the mechanically protective fixmt suiftce is an elasdc metal disc Iqif the same 
dimensions as the piezoelectric transfleninl diaphragm dement, the sujy ortmg 
b^s between said (Use and said |>iezoelcctric transflexural diaphragm element 
20 comprising a foam layer. This printed orcuit makes contact to the side <rf1he 

piezoelectric transflexural diaphragm element where there is access to both the metal 
dii^hragm and the metallization, and the leads are taken flxwn the diaphragm etement 
while in dose proximity, preferably because they are on either ride of a doubl&^ided 
flexible print. 


The elastic metal disc is preferably a stainless steel disc, and it has surprisingly 
turned out that even hitting a comer of an objea to the degree of indenting the disc 
visibly will not crack the piezoelectric transflexural diaphragm element This is 
attributable to the force Astributing qpudilies of Ae sivporting foam. 

The piezoelectric transflexural diaphragm element is a high-impedance dement, and 
a series resistance of up to about iOO ohms in the connection is easily a6|0rt)ed. For 
this reason it has been determined that it is feasible to establish a oonm^on between 
the printed circuit and the appropriate locations on the piezoelectric trsifeflexural 
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diaphragm element by means of conductive tape. Traditionally, this would have been 
in the form of cut*outs corresponding to the areas of contact^ but in the pi^esent 
invention use is made of an anisottopic conductive tape^ which is only c^jrtductive 

* K 

along its thickness, and hence the whole area of tiie piezoelectric transfl^iniral 
5 diaphiagm element may be covered without detriment to its perfonnanc<f|j 

The microphone component aeoordit^ to Ae invention may be placed in iany cavity 
In a carrier body commensurate with the dimensions of the microphone component 
It is in accordance iwth its principle of working that it is supported by a ring-shaped 
10 step in a hole, however the provision of foam on the reverse side of the piezoelectric 
transfiexuial diaphragm clement will enable it to fiinction also in a simple^ 
cylindrical cavity (in the case of a drciilar element). 

In an advantageous emtodiment of the invention the printed circuit addhionally 
15 carries an impedance converting semiconductor component This means that the 
signal wires are less susceptible to electric noise. The semiconductor componentv 
which may be a small integialed circuit mi^ be provided with power by phantom 
circuit, £ 

20 An advantageous extenrion of the idea of the invention is particular in that several 
piezoelectric transflexural diaphragm elements are connected by one and^the same 
structure consisting of anisotropic tape and a flexible printed ciraiit The printed 
dreutt will provide individual signal conitectimis and also individual impedance 
converters as required. This will Met aha permit the use of a diversity reception type 

25 selection of the best signal receiver at any one instant 

The invention will be described in greater detail with refferencc to the drawings in 
which 


30 Fig, 1 shows an exploded view of a microphone component according to an 
embodiment of the invention and seen from the front, and 

Fig, 2 shows an exploded view of a nrfcrophone component accordti« to the same 
embodiment of the invention and seen from the back. ^ 
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In Fig. 1 are seen the etemetits of the microphone component separate firom the 
housing into which it is placed, preferably m such a way that the front of the 
mimphone component is flush with the surrounding front surfece of the housing. It 

5 is expedient to explain the constniction while describing the mann^ in which tt may 
be assembled. All the elements are circular and are prepared before?, ^sembly. A 
foam pad ladheres to a double-^ded adhesive tape 2 that attaches if to the all-m«al 
side (see Fig. 2) of a pieroelectric transfi^oiral diaphragm clcmeni:3. Afl anisotropic 
conductive tape 4 being adhesive on both sides establi^es connection to the side of 

10 the piezoelectric transflexural diaphragm element 3 that displays the naked metal 
diaphragm 5 surrounding the metallized surface 6 of the piezoelectric laya-. A 
conducting ring 7 (see Fig. 2) formed on a small circular printed circuit 8 is 
connected to the metal diaphragm via the anisotiopic conductive tape, and the 
metallized surfece is simiiarly connected to a centrally placed conductive pad 9 (see 

1 5 Fig. 2) on the printed circuit The pad is plated through a hole in the insulating 

material part of the printed drcuit to the other side, where a printed conductor 10 on 
a tab takes the signal to a terminal 1 1 somewhat removed from the circular elements. 
Similarly, the conducting ring 7 has a primed conductor 12 placed precisely opposite 
the printed conductor on the other mde (see Fig. 2) and brought to a teraninal 1 3 . in 

20 this manner, dectric contact has been established to the pieaoelectrip trsnsflexural 
diaphragm element, and the conductor 12 corresponding to the metel diaphragm 5 
will be considered the ground connection. The close proximity betw^een the two 
conducting strips will ensure EMC. In a similar ennbodiracnt, the ijrinted circuit is 
single-sided, and the ground connection is formed as a guard ring around the 

25 centrally placed conductive pad and is brougjht down on either side of the central 
conductor on the strip. 

A foam pad 14 with one adhesive side is placed on the reverse side of the printed 
circuit 8, and a double-sided adhesive tape 15 adheres a stainless steel diaphragm 16 
30 to the foam pad \ 4. The stmnless steel has a typicid thickness of 1 50 nm and forms 
the outer surftce. The whole microphone component may be mounted In a cavity in 
the housing in two ways, bearing in mind that the intention of the embodiment 
described is to provide a singile-use microphone component. One method Is to 
provide the innermost fbam pad 1 with an adhesive that is protected by a release slip 

•I 
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to be removed btfbre pladng the inicrophone component in the cavity and pressing it 
to the bottom of the cavity. Another method is to provide a safety-pin-like clip placed 
dametrically across the protecdve stainless steel diaphragm 16. When the 
microphone component is to be replaced, the clip is opened, the used component is 
5 extracted by pulling the printed circuit strip, the new and stmle component is placed 
in the cavity, and the clip is closed. A clip of this kind will provide a ground 
connection to the protective stainless steel diaphragm 16. and thereby improve the 
screening of the piezoelectric trsnsflexural diaphragm element * 

10 All the dements are manufectured beforehand and assembly into one microphone 
component is extremely well adapted to automatic assembly. Essentially, t^e 
elements are centred (broug^ into register in order to become coaxial) and stacked in 
any order that provides a correct assembly, and simple stacking may be conipleted by 
pressing with a pi^etermitted force in order to assure bonding between the various 

IS adhesive components. 

i 

The foregoing description of tiie specific emboittments vAW so folly reveal the 
general nature of the present invention that others skilled in the art can, by applying 
current knowledge, readily modify or adapt for various applications such specific 
20 embodiments without undue experimentation and without departing from the generic j 
concept, and therefore^ such adaptations and modllicatians should and are Intended 
to be comprehended within the meaning and range of equivalents of the disclosed 
embodiments. It Is to be underetood that the phraseology or tenninology enjployed 
herein is for the purpose of descriptkm and not of limitation. The means, materials, I 

' 5- * 

25 and steps for carrying out various (&dosed functions may take a variety of forms 
without departing fixim the invention. . 
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PATENT CLAIMS 

1 . A microphone component comprising at least one piezoelectric 
transflexural diaphragm element (3), a signal inter&ce element comprising 
conductors (10, 12), support elements and a mechanically protective ftont surface* 
characterised in that the signal inter&ce elennent is a printed drcuit (8) 
with a stiffness below that of the piezoelectric transflexural diaphragm element (3), 
and in that the mechanically protecdve fiont sur&ce is an elastic metal disc (16) of 
the same dimensions as the piezoelectric transflexural diaphragm element, the 
supporting layers between said disc and said piezoelectric transflexMrai diaphragm 
dement comprising a foam layer (14). 

2. A micTophotte component according to claim 1» charkxtcrised in 
that said elements are drcular and coaxial. 

3. A nucrophone component according to claim U characterised in 
that the signal interfiice element (8) is connected to the piezoelectric transflexural 
diaphragm element Q) by means of conductive adhesive tape patterned to correspond 
to terminal areas (S. 6) on the piezoelectric transflexural diaphragm element (3). 

4. A microphone component accordBng to daim I, characterised in 
that the signal interface dement (8) is connected to the piezoelectric transflexural j 
diaphragm element (3) by means of an anisotropic conductive tape (4). 


2S 5. A microphone component according tt> dairo 1, characterised in 

that it is adapted to be removably fixed in a ca'wty by means of a foam pad (1) that is 
supplied with an adhesive layer protected by a removeable cover to be removed 
before fittiiig the microphone component into the cavity. 


30 6. A microphone component according to claim I, characterised m 


that it is adapted to be removably fixed m a cavity by means of a clip across the 
elastic metal disc (16) that simultaneously establishes an electrical ground 
connection to s^d disc. 


I 


200d 22:22 FAX +48 dd 66 13 04 PATBNT TACTICS QI004 g/0 

7. A microphone TOmponcmt according to claiin 1, characterised in 
that the printed drcuit carries an impedance convening component or components in 
proximity to the piezoelectric transflexural diaphragm element (3). j 

5 8. A microphone component according to clmm characterised in 

that it comprises a plurality of piezoelectric transflexural diaphragm elements (3), 
each individually connected to terminals (7, 9) on one and the same printed circuit 
(8). 

10 9, A method for the manufacture of a microphone component according to 

the above claims, characterised in that it comprises the following steps: 

a) provide fbam and tape elements by stamping out of sheet material 

b) centre a double-sided adhesive tape (IS) on metal disc (IQ, 

g) centre foam pad (14) on double-sided adhesive tape (IS), * ''^ 

IS d) centre primed circuit (8) on foam pad (14), conductor (10) ftcing ftam pad (14), 
e) centre an anisotropic tape (4) on printed circuit (8), 

£> centre piezoelectric tiansflexuial diaphragm element (3) on anisotropic- tape (4), 
establishing electrical contact to both electrode (S, 6) of the piezoelectric 
transflexural diaphragm element (3), ^ 
20 g) centre a double-sided adhesive tape (2) on the metal back of die piezoelectric 
transflexural diaphragm element (3), 

h) centre a foam pad (1) on double<-5ided adhesive tape (2). 

10, A method »milar to claim 9, characterised in tbatstepsb)- 
2S b) are taken in reverse order. 


«3 
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ABSTRACT 

* * 

J : 

Piezoelectric transflexural diaphragm elements are useful as microphone elements^ 
however they are fi^ie, and particularly vulnerable when placed flush ^^oth the 
S sur&ce of a hou^ng to be in contact with a living body. According to ^ invention a 
microphone component has been devdoped» which is both rugged and amenable to 
very inexpenrive manufii«ture. This is obtained in a laminated construction 
comprising a foam layer supportiiig a protective elastic metal disc» in which the 
electrical connections are made by a printed circuit 

10 

(Fig. 1) 
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ABSTRACT 


I 


Piezoelectric transflexurat diaphragm elements (3« 5, 6) are us^l as microphone 
elements, however they are fraeile, and pamcularly vulnerable vi^hen placed flush 
5 with the surface of a bousing to be in contact with a living body. According to the 
invention a nucrofdione component has been developed^ which Is both rugged and 
amenable to v<ay ineT^ensive manufacture. This is obtained in a laminated 
constmction comprising a foam layer (14) suppoiting a protective elastic metal disc 
(16), in which the electrical connections are made by a printed circuit (8). 
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